C60 colloid formation in aqueous systems: effects of preparation method on size, structure, and surface charge.
The discovery that negatively charged aggregates of C60 fullerene are stable in aqueous environments has elicited concerns regarding the potential environmental and health effects of these aggregates. Many previous studies have used aggregates synthesized using intermediate organic solvents. This work primarily employed an aggregate production method that more closely emulates the fate of C60 upon accidental release into the environment: extended mixing in water. The aggregates formed via this method (aqu/nC60) differ from those produced using the more common solvent exchange methods. The aqu/nC60 aggregates are heterogeneous in size (20 nm and larger) and shape (facetted to spherical), negatively charged, and crystalline in structure, exhibiting a face centered cubic (FCC) system. Solution characteristics such as aqu/nC60 aggregate size and concentration were found to be dependent upon preparation variables such as initial C60 concentration, initial particle size, and the presence or absence of natural organic matter. These results indicate that care should be taken when attempting to compare experimental results obtained with aqu/nC60 to nC60 produced by solvent exchange methods.